Using nationally representative household surveys, this paper examines the trends in attainment, enrolment, and access to tertiary (higher) education in India from 1983 to 2005. The findings suggest that there has been considerable progress in attainment and participation; however, they remain low. Important gaps exist in enrolment between rich and poor, rural and urban areas, men and women, disadvantaged groups and the general population, and states. Analysis of transition rates from secondary education to tertiary education and regression analysis indicate that inequality in tertiary education between disadvantaged groups and the general population is explained by low completion rates of secondary education. Inequality in tertiary education related to income, gender, rural residence, and between states is explained by: (i) differences in completion rates of secondary education, and (ii) differences in the probability of transitioning from secondary education to tertiary education. In particular, the importance of household income has grown markedly. Equitable expansion of secondary education is therefore critical for improving the equity of tertiary education. There is also a need to help qualified youth from low-income families and rural backgrounds to attend tertiary education, in particular the technical and engineering streams, in which participation is lower.
Introduction
This paper examines the attainment and access of tertiary (higher) education in India over the past two decades . There has been an intense effort by the Government Government institutions include all institutions run by the Central and State Governments, Public Sector Undertakings or Autonomous Organizations, which are predominantly financed by the government. Institutions run by municipal corporations, municipal committees, notified area committees, zilla parishads, panchayat samitis, cantonment boards, etc. are local body institutions. Private aided institutions are administered by individuals or private organizations and receive maintenance grant from the government or local body. Institutions that are managed by individuals or a private organization that do not receive maintenance grant either from a government or a local body are private unaided institutions. 3 The Indian state recognized the former untouchables or Scheduled Castes (SCs) and Scheduled Tribes (STs) as disadvantage as far back as in the 1950s. Legal safeguards were provided against discrimination in the Constitution. One of the objective of the government since independence is amelioration of the conditions of these disadvantaged groups. Since 1993, the Other Backward Castes -castes presumed to be slightly better positioned than the SCs/STs in terms of caste hierarchy-is also recognized as a disadvantaged group. India has 22.5 percent of tertiary education seats reserved for the SCs and the STs since 1950.
• While most of the gaps have diminished over time, at least in relative numbers, the gap between income groups has widened. • Once we condition access to tertiary education on successful completion of higher secondary education, most of the gaps in attainment and enrolment are reduced significantly, with the exception of the gap observed between income groups. The transition rate from completion of higher secondary to tertiary education is 70 percent. • Economic status, gender, and area of residence are key determinants of the transition to tertiary education after completion of higher secondary education. • Thus, the distortions creating unequal representation in tertiary education lie primarily at the lower rungs of the education ladder and secondarily in access to tertiary education. The findings of the paper suggest that a more equal tertiary education system requires a sustained effort to improve retention and completion at lower stages of the education system. However, there is also a need to focus attention on the transition from secondary to tertiary education. In particular, youth from low-income families and rural areas are statistically less likely to attend tertiary education, even when they have completed higher secondary education. It is therefore important to step up initiatives that support increased access to tertiary education for students in low-income and rural families. Further understanding of the reasons behind low attendance of female students and rural students is equally necessary to design interventions.
The rest of the paper is organized as follows. Section 2 describes the data and methodology, Section 3 presents the simple empirical findings, Section 4 examines and discusses the determinants of access to tertiary education based on regression analysis, and Section 5 gives conclusion. Annex A contains a primer on the education system in India for readers who are unfamiliar with India's education system, and Annexes I to III present the complete set of indicators and regression results.
Data and Methodology

Data Description
This paper draws data from the Employment and Unemployment Schedule, administered by the National Sample Survey Organization (NSSO), Government of India. Data from the 38 th , 43 rd , 50 th , 55 th , and 61 st rounds -conducted in 1983, 1987-88, 1993-94, 1999-00, and 2004-05, respectively -are used (referred to as 1983, 1987, 1993, 1999, and 2004 in this paper) . 4 NSS data provide information about current attendance at different levels of education. In addition, data from the Education Schedule conducted by NSSO in 1995-96 are also used. Each employment survey covers around 120,000 households, and around 4 NSSO conducts thick round survey at five-year intervals (called 'Quinquennial Round'). Data before 1983 is not available. 600,000 individuals. The samples are based on stratified random sampling and all the analysis in this paper uses survey weights.
In 2000, the states of Jharkhand, Chhattisgarh, and Uttarakhand were carved from Bihar, Madhya Pradesh, and Uttar Pradesh, respectively. For the state level analysis, these states are included with the parent states to maintain comparability across time. 5 An individual, who has already completed a higher secondary degree, and is attending diploma (such as a polytechnic course) or degree course, is considered attending tertiary education. 6
Methodology
Three indicators measure attainment and participation. Each measure is described below.
Educational Attainment Rate
Educational Attainment Rate (EAR) measures the percentage of the population that attains a particular educational level. In this paper, EAR for tertiary education is defined as the ratio of number of persons in age-group 25-34 years who have completed a tertiary education degree, to total population in the same age-group. 7 It measures completion of tertiary education prior to the age of 34, regardless of when the education was attained. In addition, it is free from the burden of history that comes through inclusion of higher age groups. 8
Gross Enrolment Ratio
Gross Enrolment Ratio (GER) is the ratio of the number of students currently enrolled in a given level of education regardless of age and the population of the age group that officially corresponds to the given level of education. 9 For tertiary education, the GER is:
GER
Total number of students enrolled in tertiary education Total population in age 18 23 5 Information for all states is given in the Annex. 6 Similar approach is adopted by "Working Group on Higher Education, GOI (2006b)." Before 1993 data do not distinguish between lower secondary and higher secondary. In this case secondary completion is taken as criterion. It may increase the tertiary attendance marginally as some students attending diploma courses at higher secondary level are counted as attending tertiary education. iles (see • An urban female was not statistically significantly less likely to attend tertiary education in 2004 compared with a male with the same characteristics. This seems to be a combination of a higher likelihood of completing secondary education, but a lower tendency to transition to tertiary education. • Rural females are associated with a significantly lower propensity to attend tertiary education, but this decreased between 1993 and 2004. The lower probability of completing secondary education compared with their urban peers seems to account for the difference. Rural women appeared to be as likely to transition to tertiary education from secondary school in 2004 (this was not the case in 1993).
• The under-participation of Scheduled Castes is seemingly mostly driven by a lower completion rate of secondary education among SCs (and other overlapping factors, such as poverty).
There is no statistically significant lower transition rate for SCs. Importantly, this may (or may not) be a result of the positive discrimination from the reservation policies. • The under-participation of Scheduled Tribes is equally driven by the smaller share of graduates of secondary education (and other overlapping factors, such as poverty). In fact, compared with the general population, an ST student is statistically 41 percent more likely to enroll in tertiary education than a peer with the same observable characteristics. This effect was not present in 1993. Again, this may (or may not) be a result of the positive discrimination from the reservation policies. • The under-participation of Muslims also appears to be caused by lower completion rates of secondary education (and other overlapping factors, such as poverty). There was no statistically significant effect in 2004 on the probability of transition to tertiary education (a small effect was statistically significant in 1993). The results in Table 1 suggest that the marginal impact of economic status seems most important in determining participation in tertiary education and its importance has increased during the past decade.
The importance of social groups, religion, and gender has decreased during the same period. The expansion of primary and secondary education to these groups is highly likely to have contributed substantially to the decline in importance. However, there are still important gaps in participation for these groups. The results indicate that the primary distortions continuing the unequal representation in tertiary education lie mostly at the lower rungs of the education ladder. Therefore, the continued inequality of completion of primary and secondary education is perpetuated in much lower and more unequal access to tertiary education. Equitable expansion of secondary education is therefore a cornerstone in a policy to increase equal access to tertiary education. Notes: (1) * p<0.05; ** p<0.01; *** p<0.001
(2) The coefficients are marginal effects.
(3) * denotes dummy variable and marginal impact is for discrete change of dummy variable from 0 to 1. (4) Non-SC/ST is the social group of reference.
(5) The model also includes state dummies (full results in Annex III) Table 2 presents the determinants of access to technical/engineering courses conditional on completion of higher secondary education and attending tertiary education. 17 Again, the regression results confirm the descriptive statistics from Section 3. The general, but rough, interpretation is that once a student is attending tertiary education, the demographic factors do not matter for choice of stream. However, there are four caveats to this result: (i) students belonging to the top quintile have a higher probability of taking technical/engineering courses, and this tendency has increased over time; (ii) female students are less likely to attend technical/engineering courses; (iii) youth in rural areas are less likely, and strongly so, to enroll in technical/engineering courses, an effect that intensified between 1993 and 2004; and (iv) ST students have statistically significantly lower probability to attend engineering courses. 17 Annex III, Table 2 presents the complete model. Notes: (1) * p<0.05; ** p<0.01; *** p<0.001
(3) * denote dummy variable and marginal impact is for discrete change of dummy variable from 0 to 1.
(4) Non-SC/ST is the social group of reference.
(5) The model also includes state dummies (full results in Annex III).
Conclusion
This paper has reviewed participation in tertiary education in India from 1983 to 2004 by computing the attainment, enrolment, and transition rates from secondary education by population groups. It is motivated by a need to establish a consensus on the basic trends in participation and contribute to more fact-driven and targeted policy making for tertiary education.
The findings show that Indian tertiary education progressed significantly between 1983 and 2004. Attainment of tertiary education in the age-group 25-34 doubled from 4.4 percent in 1983 to 8.8 percent in 2004. Enrolment increased by 5 percentage points, from 7.6 to 12.6 (a 60 percent increase).
Nevertheless, there exist large gaps in enrolment between:
• Rich and poor households. In 2004, a young person from the top expenditure quintile was 14.5 times more likely to enroll in tertiary education than a young person from the bottom quintile. This is a considerable increase from 8 times in 1983. • Rural and urban areas. Rural youth were 3.2 times less likely to attend tertiary education compared with their urban peers. This gap had been narrowing over time (from 4.5 times in 1983).
• Disadvantaged groups (SCs, STs, OBCs, and Muslims) and the general population. For example, the non-SC/ST population is 1.9 times more likely to attend tertiary than an ST student. The gap halved from 3.8 times in 1983. • Women and men. In 2004, males were 1.4 times more likely to enroll than females. This gap has been reduced from 2.4 times in 1983. • Between states. For instance, a youngster from Maharashtra is 1.7 times more likely to attend tertiary education than a peer from Madhya Pradesh. Overall, the (relative) gaps in enrolment remain sizable, but they have diminished over time, with the notable exception of the gap between rich and poor, which has widened substantially.
To start narrowing down on the specific bottlenecks, the paper analyzed transition rates from secondary education to tertiary education and estimated regressions explaining who enrolls in tertiary education. The results suggest the following:
• The enrolment gap between rich and poor stems both from a lower probability of completing secondary education, and from a substantially lower chance of transition from secondary education to tertiary education. Further, the importance of income in this transition seems to have strengthened over time. The transition rate among young people from the poorest expenditure quintile was 52 percent in 2004 (compared with 54 percent in 1983), while the transition rate in the richest quintile was 79 percent (compared with 71 percent in 1983). The regression results confirm the importance of household income as a key factor for entry in tertiary education, even after controlling for completion of secondary education. • Rural youth have both a lower chance of completing secondary education and a lower chance of transitioning from secondary education to tertiary education. This is even more pronounced for rural females. • The gaps in transition rate between genders, between social groups, and between religious communities are much smaller than the gaps observed in enrolment. This indicates that completion of secondary education remains the main barrier to tertiary education for these groups. • The primary distortions creating unequal representation in tertiary education for SC, ST, OBC, and Muslim youth seemingly lie mostly at the lower rungs of the education ladder. Only economic status, gender, and rural residence remain statistically significant for the transition from secondary school to tertiary education. Hence, for SCs, STs, OBCs, and Muslims, the gaps in enrolment in tertiary education are statistically explained by the difference in completion rates of higher secondary education. • Transition rates differ less between states than enrolment rates. This indicates that completion of secondary education is a fundamental factor behind the state differences in enrolment in tertiary education. In certain states/UTs, notably Chandigarh, Delhi, West Bengal, and Andhra Pradesh, the transition rate exceeds 80 percent, indicating that expansion of tertiary education will predominantly require expansion in the share of the cohort that completes higher secondary education. In contrast, the transition rate in the states of Arunachal Pradesh, Manipur, Meghalaya, and Mizoram is below 60 percent, signifying that a large proportion of seemingly qualified youngsters exit the education system in the transition from secondary to tertiary education. Lastly, we examined whether participation in the technical education stream and in particular engineering courses, differed from general participation in tertiary education. The enrolment inequalities between income groups, rural-urban residence, and gender are larger in the technical stream, and especially so for the engineering courses. We speculate that this may be a result of fierce competition to enter the engineering field and the higher share of private, self-financed education in engineering. Government institutions educated around 30 percent of the student body in 2004, compared with 49 percent in 1995. Importantly, the gender gap in the engineering field has been narrowing. The female enrolment ratio in engineering courses increased ten-fold from 1983 to 2004.
The policy challenge for India is to expand tertiary education, while at the same time making it more inclusive. This is not likely to happen by itself; it will require targeted and focused polices to help disadvantaged youth qualify for, enroll in, and complete tertiary education.
An equitable expansion of secondary education is necessary for fundamental improvement in equity in tertiary education; in particular for low-income families, girls, Muslims, disadvantaged groups (SCs, STs, and OBCs), and rural areas.
There is a clear need to improve the transition to tertiary education for students belonging to low and middle-income families, and thus bring more low and middleincome students to universities and colleges. The inequality of participation in tertiary education risks jeopardizing a more inclusive Indian society. There is a need to better understand why and how family income translates to unequal access. Such an analysis should encompass consideration of financial, social, academic, and information obstacles to tertiary education. A major reason is expected to be lack of financing to sustain another four years of investment in education in terms of foregone income, living costs, and education costs. The policy implication of such a finding would be to scale up financial assistance to low and middle-income families through education loan programs, and perhaps a highly targeted scholarship program exclusively for poor families.
Lack of information regarding tertiary education, low expectations of attending tertiary education, and inadequate preparation are equally expected to be behind the unequal access to tertiary education. This could be a barrier for young women, in particular those from rural and disadvantaged communities. Therefore, compensatory programs could assist poor families and young women in overcoming these barriers.
In addition, the gap in enrolment and transition into tertiary education for rural youth requires special attention and initiatives. Again, more analysis is called for. A key driver could be a shortage of seats in rural areas, which is likely to require smart expansion of public, private, or public-private partnerships. Alternative policy implications could be greater relevance of tertiary education for the rural labour market and industry, and probably also increased quality of primary and secondary education in rural schools.
India has tremendous potential to make tertiary education an engine for equal social and economic progress, but it requires concerted and targeted efforts based on facts. Notes: (1) * p<0.05; ** p<0.01; *** p<0.001
(3) * Denote dummy variable, and marginal impact is for discrete change of dummy variable from 0 to 1. .
(4) Non-SC/ST is excluded social group.
(5) The model also includes state dummies. 
